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Liver 



Hepatic lobules by Coinaud



Liver  functional  anatomy



Portal vein anatomy and pathology
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Hepatic artery



Hepatic veins
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Liver cirrhosis causes portal hypertension

Ascites



Measurement of portal vein gradient 

WHVP – FHVP  <5 mm  Hg TIPS
Transiugular Intra-heaptic 

Porto-systemic  Shunt
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Biliary system



Biliary system
MR and colangio-MR



Biliary system
ERCP-  Endoscopic retrograde cholangiography

Endoscopic sphintherotomy



Liver anatomy and pathology: 
sonography

Fiorucci S, Atlante di ecografia  in gastroenterologia ed epatologia , 2003



Contrast enhanced  US
 (CEUS)



Contrast enhanced  US
 (CEUS)



Liver anatomy and pathology CT and MR

Fiorucci S, Atlante di ecografia  in gastroenterologia ed epatologia , 2003

Diagnostic accuracy for liver lesions 
<1 cm
US   30%
CT    65%
MR   70%



Liver anatomy and pathology CT and MR

Detection of liver masses

Arterial phase imaging
Portal Venous phase
Equilibrium Phase
Blood pool and Hemangioma
Tailored CT protocol
Characterisation of liver masses
Hypervascular lesions
Hypovascular lesions
Scar
Capsule
Calcifications
Fat
Hemorrhage
Cystic components
Retraction of liver capsule
Peripheral enhancement and progressive fill in



Hypervascular lesions
Arterially enhancing lesions are mostly benign lesions 
and include primary liver tumors as FNH, adenoma and 
small hemangiomas that fill rapidly with contrast.

These benign tumors have to be differentiated from the 
most common hypervascular malignant liver tumor, 
which is HCC and metastases from hypervascular tumors 
like melanoma, renal cell carcinoma, breast, sarcoma and 
neuroendocrine tumors (islet cell tumors, carcinoid, 
pheochromocytoma).
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Diagnosis of liver disease
Clinical history
Physical examination
Laboratopry testing
Diagnostic imaging
-  US (sonography)
- TC
-  RMN
Liver biopsy

Grading and staging of liver diseases
-  Non invasive methods of assessing liver fibrosis and cirrhosis
  (APRI, FIB-4, Fibrotest..)
-  Transient elastography 
-  Child-Pough Classification
-  MELD score

Diapositive 1-18



Liver  biochemistry
Enzymes that reflect damage to hepatocytes

• Aspartate aminotransferase (AST), formerly called SGOT. The AST enzyme is 
also found in muscles and many other tissues besides the liver. NV <40UI/L

• Alanine aminotransferase (ALT), formerly called SGPT. ALT is almost 
exclusively found in the liver. NV < 40UI/L

• AST/ALT >1000 UI/L occurs in extensive acute liver injury
• AST/ALT  a ratio of 2-4 folds of normal occurs in chronic hepatitis
• AST:ALT ratio  2:1 is suggestive of alcoholic liver disease



Liver  biochemistry: 
Enzymes that reflect damage to hepatocytes

AST= SGOT         
ALT=SGPT





Liver clinical biochemistry

Tests that  measure the biosynthetic activity of the liver

• Serum Albumin: levels are low in  severe chronic liver diseases, because  
reduced protein synthesis. NV >3.5 g/l

• Serum globulins: γ globulins are  produced by B lymphocytes and α andβ

    by hepatocytes. γ globulins increases in several liver diseases acute and    
    chronic.
   



Liver clinical biochemistry

Tests that  measure the biosynthetic activity of the liver
•  

   COAGULATION FACTORS
With the the exception of the Factor VIII, which is produced by vascular endothelial cells, 

the blood clotting factors are produced exclusively by the liver.

• Prothrombin time (PT): A test of the time it takes for a blood sample to 
clot, under specific conditions in a lab. If low levels of clotting factors are 
present, the prothrombin time is longer NV 70-100%

• International normalized ratio (INR):  a standardized way for all labs to 
report PT, so their results can be compared accurately with each 
other >1.3



Prothrombin time
Measures the activity of factor I (Fibrinogen), II (Prothrombin), V (Proaccelerin), 
VII (Proconvertin), and X (Stuart–Prower Factor)
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Liver clinical biochemistry

Bilirubin
Indirect or unconjugated bilirubin

   0.2-0.4 mg/dl
 Direct bilirubin or conjugated

   0.4-0.6 mg/dl
Total bilirubin

 <1.2 mg/dl
Jaundice may be noticeable in mucosas at levels of  2 to 3 mg/dL and in the 

skin at higher levels.
Urine urobilinogen (see below)  

Tests that  measure the biosynthetic activity of the 
Test reflecting detoxification and excretion 



Liver clinical biochemistry
Test reflecting detoxification and excretion 

Ammonia  is produced in the body during normal protein metabolism and  by colon bacteria  and 
recycled in the liver to generate urea.  

Increased blood levels of ammonia associates to hepatic encelophathy



Liver clinical biochemistry
Enzymes that reflect  cholestasis

• Alkaline phosphatase  NV <120-180 UI/L
• Gamma-glutamyl transpeptidase (γGT) NV<50UI/L
• 5-nucleotidase
• Bilirubin (also indicates reduced  detoxification ability)
• Urine bilirubin  urobilinogen 1-3 mg/dl



Liver clinical biochemistry



Liver fibrosis 

is the main determinant of patients outcome in  
many liver chronic diseases



Liver fibrosis is the main determinant of patients outcome



Assessing Liver fibrosis

Liver fibrosis  is a pathological state that occurs in crhonic liver 
disorders and  is associated with increased risk of 
progression toward liver cirrhosis and predict poor 
prognosis

Liver fibrosis is caused by activation of hepatic stellate cells (or 
Ito cells) and mesenchymal cells in response to liver injury.



Sources of fibrogenic cell types in hepatic fibrosis

Friedman, S. L. (2010) Evolving challenges in hepatic fibrosis
Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2010.97



Liver fibrosis

Assessment of liver fibrosis is obtained by:

- Biochemistry ( APRI, FIB-4, etc)
- Transient elastography
- MR
- Liver biopsy



Liver  fibrosis: biochemical scores

FIB-4: Age, AST, ALT Platelet count

APRI: AST, platelet count

Fibro test The test incorporate : 
Haptoglobin, bilirubin, γGT, apo-
lipoprotein A1 and α2 –
macroglobulin

ELF: Age, hyaluronic acid, MMP3,      
TIMP1



Transient elastography



Liver biopsy



Liver biopsy



Liver histology  

http://www.pathologystudent.com/wp-content/uploads/2010/03/800px-Cirrhosis_high_mag.jpg


Grading and staging  liver diseases



Grading and staging  liver diseases



Grading and staging  liver diseases
Na+



Grading and staging  liver diseases



Jaundice
Jaundice is a yellowish discoloration of the skin  and other 

membranes including sclerae and  mucus membrane caused by 
hyperbilirubinemia.

Hyperbilirubinamia is  a sign of liver diseases or less frequently of a 
hemolytic disorder 
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Bilirubin metabolism



Bilirubin metabolism

Hepatocellular bilirubin transport.
Albumin-bound bilirubin in sinusoidal blood passes through endothelial cell fenestrae to reach the hepatocyte surface, entering the cell by both facilitated and simple diffusional 
processes. 
Within the cell it is bound to glutathione-S-transferases and conjugated by bilirubin-UDP-glucuronosyltransferase (UGT1A1) to mono- and diglucuronides, which are 
actively transported across the canalicular membrane into the bile. ALB, albumin; UCB, unconjugated bilirubin, UGT1A1, bilirubin-UDP-glucuronosyltransferase; BMG, 
bilirubin monoglucuronide; GST, glutathione-S-transferase; MRP2, multidrug resistance–associated protein 2; BDG, bilirubin diglucuronide; BT, proposed bilirubin transporter.



Bilirubin metabolism

Hepatocellular bilirubin transport.

Albumin-bound bilirubin in sinusoidal blood passes through endothelial cell fenestrae to reach the hepatocyte surface, entering the cell by 
both facilitated and simple diffusional processes. 
Within the cell it is bound to glutathione-S-transferases and conjugated by bilirubin-UDP-glucuronosyltransferase (UGT1A1) to mono- 
and diglucuronides, which are actively transported across the canalicular membrane into the bile. ALB, albumin; UCB, unconjugated bilirubin, 
UGT1A1, bilirubin-UDP-glucuronosyltransferase; BMG, bilirubin monoglucuronide; GST, glutathione-S-transferase; MRP2, multidrug 
resistance–associated protein 2; BDG, bilirubin diglucuronide; BT, proposed bilirubin transporter.



Jaundice

Bilirubin
The bilirubin present in serum represents a balance between input from 

production of bilirubin and hepatic/biliary removal of the pigment. 

Hyperbilirubinemia may result from 

1. overproduction of bilirubin; 
2. impaired uptake, conjugation, or excretion of bilirubin; 
3. Defect of excretion and regurgitation of unconjugated or conjugated 

bilirubin from damaged hepatocytes or bile ducts. 



Clinical approach  to jaundice

• An increase in unconjugated bilirubin in serum results 
from either overproduction, impairment of uptake, or 
conjugation of bilirubin. 

• An increase in conjugated bilirubin is due to decreased 
excretion into the bile ductules or backward leakage of the 
pigment. 



Causes of Isolated Hyperbilirubinemia
I. Indirect hyperbilirubinemia
A. Hemolytic disorders
1. Inherited:   
 Spherocytosis, elliptocytosis, Glucose-6-phosphate dehydrogenase and     pyruvate 
kinase deficiencies  or  sickle cell anemia
2. Acquired
• a. Microangiopathic hemolytic anemias,  Paroxysmal nocturnal hemoglobinuria 
•    Spur cell anemia, Immune hemolysis
• B. Ineffective erythropoiesis, 1. Cobalamin, folate, thalassemia, and severe iron 

deficiencies
C. Drugs
• 1. Rifampicin, probenecid, ribavirin
D. Inherited conditions
• 1. Crigler-Najjar types I and II
• 2. Gilbert's syndrome

II. Direct hyperbilirubinemia
• A. Inherited conditions
• 1. Dubin-Johnson syndrome
• 2. Rotor's syndrome



Main clinical  syndromes caused by  a deficit  of 
UDP1-glucuronosyltrasnferase



Isolated hyperbilirubinemia: unconjugated bilirubin 
Physiologic neonatal jaundice

Bilirubin produced  by the fetus is cleared by the placenta and eliminated by the
maternal liver. Immediately after birth, the neonatal liver must assume responsibility for bilirubin clearance and excretion.
However, many hepatic physiologic processes are incompletely developed at birth.
Levels of UGT1A1 are low, and alternative excretory pathways allow passage of unconjugated bilirubin into the gut. Since the 
intestinal flora that convert bilirubin to urobilinogen are also undeveloped, an enterohepatic circulation of unconjugated bilirubin 
ensues. As a consequence, most neonates develop mild unconjugated hyperbilirubinemia between days 2 and 5 after birth. 
Peak levels are typically 5–10 mg/dL and decline to normal adult concentrations within 2 weeks, as mechanisms 
required for bilirubin disposition mature. 
Prematurity, often associated with more profound immaturity of hepatic function and hemolysis, can result in higher levels of
unconjugated hyperbilirubinemia. A rapidly rising unconjugated bilirubin concentration, or absolute levels  (20 mg/dL), puts the
infant at risk for bilirubin encephalopathy, or kernicterus.  

Under these circumstances, bilirubin crosses an immature blood-brain barrier and precipitates in the basal ganglia and other 
areas of the brain. The consequences range from appreciable neurologic deficits to death. Treatment options include 
phototherapy, which converts bilirubin into water-soluble photoisomers that are excreted directly into bile, and exchange 
transfusion. 
The canalicular mechanisms responsible for bilirubin excretion are also immature at birth, and their maturation may lag behind 
that of UGT1A1; this can lead to transient conjugated neonatal hyperbilirubinemia, especial lly in infants with hemolysis.



Isolated hyperbilirubinemia: unconjugated bilirubin  

In the absence of hemolysis, the physician should consider a 
problem with the hepatic uptake or conjugation of bilirubin. 

Certain drugs, including rifampicin and probenecid, may 
cause unconjugated hyperbilirubinemia by diminishing 
hepatic uptake of bilirubin. 

Impaired bilirubin conjugation occurs in three genetic 
conditions: Crigler-Najjar syndrome, types I and II, and 
Gilbert's syndrome. 



Isolated hyperbilirubinemia: unconjugated bilirubin  

Crigler-Najjar type I is an exceptionally rare 
condition found in neonates and characterized by 
severe jaundice [bilirubin > 342 mol/L (>20 mg/dL)] 
and neurologic impairment due to kernicterus, 
frequently leading to death in infancy or childhood. 
These patients have a complete absence of bilirubin 
UDPGT activity, usually due to mutations in the 
critical 3' domain of the UDPGT gene, and are totally 
unable to conjugate, hence cannot excrete bilirubin. 
The only effective treatment is orthotopic liver 
transplantation. Use of gene therapy and allogeneic 
hepatocyte infusion are experimental approaches of 
future promise for this devastating disease.



Isolated hyperbilirubinemia: unconjugated bilirubin  

Crigler-Najjar type II is somewhat more common than type I. Patients live into 
adulthood with serum bilirubin levels that range from 103–428 mol/L (6–25 
mg/dL). In these patients, mutations in the bilirubin UDPGT gene cause reduced 
but not completely absent activity of the enzyme. Bilirubin UDPGT activity can be 
induced by the administration of phenobarbital, which can reduce serum bilirubin 
levels in these patients. Despite marked jaundice, these patients usually survive 
into adulthood, although they may be susceptible to kernicterus under the stress 
of intercurrent illness or surgery. 
 



Isolated hyperbilirubinemia: unconjugated bilirubin  
Gilbert's syndrome is also marked by the impaired conjugation of bilirubin due to 
reduced bilirubin by bilirubin-UDP-glucuronosyltransferase (UGT1A1) activity.

• The reported incidence is 3–7% of the population with males predominating over females by 
a ratio of 2–7:1.

• Patients with Gilbert's syndrome have a mild unconjugated hyperbilirubinemia with serum levels 
almost always < 6 mg/dL. 

• The serum levels may fluctuate, and jaundice is often identified only during periods of fasting. 
• One molecular defect that has been identified in patients with Gilbert's syndrome is in the TATAA 

element in the 5' promoter region of the bilirubin UDPGT gene upstream of exon 1.  
• An enhancer polymorphism that lowers transcriptional activity has recently been identified. The 

decrease in transcription caused by both mutations together may be critical for producing the 
syndrome. Unlike both Crigler-Najjar syndromes, Gilbert's syndrome is very common. 



Isolated hyperbilirubinemia: conjugated bilirubinemia

• Elevated conjugated hyperbilirubinemia is found in two rare inherited 
conditions: Dubin-Johnson syndrome and Rotor's syndrome. 
Patients with both conditions present with asymptomatic jaundice.

• The defect in Dubin-Johnson syndrome is mutations in the gene 
for multiple drug resistance protein 2 (MRP2). These patients have 
altered excretion of bilirubin into the bile ducts. 

• Rotor's syndrome seems to be a problem with the hepatic storage of 
bilirubin. Differentiating between these syndromes is possible, but 
clinically unnecessary, due to their benign nature.



Isolated hyperbilirubinemia: conjugated bilirubinemia

UDPGT bilirubin-UDP-glucuronosyltransferase





Cholestasis

Cholestasis is defined as a decrease in bile flow due to 
impaired secretion by hepatocytes or to obstruction of 

bile flow through intra-or extrahepatic bile ducts.

Therefore, the clinical definition of cholestasis is any 
condition in which   excretion of bile  products is 

impaired and the serum concentrations of conjugated 
bilirubin and bile acids increase



D. Primary biliary cirrhosis
E. Primary sclerosing cholangitis
F. Vanishing bile duct syndrome
1. Chronic rejection of liver transplants
2. Sarcoidosis
3. Drugs
G. Inherited
1. Progressive familial intrahepatic cholestasis
2. Benign recurrent cholestasis
H. Cholestasis of pregnancy
I. Total parenteral nutrition
J. Nonhepatobiliary sepsis
K. Benign postoperative cholestasis
M. Venoocclusive disease
N. Graft-versus-host disease

Cholestatic condition
Conjugated Bilirubin + γGT+  Alc. Phos.

1. Intrahepatic
A. Viral hepatitis
• B and C
• Hepatitis A, Epstein-Barr virus, 

cytomegalovirus
B. Alcoholic hepatitis
C. Drug toxicity
• 1. Pure cholestasis—anabolic 

and contraceptive steroids
• 2. Cholestatic hepatitis—

chlorpromazine, erythromycin 
estolate

• 3.  Chronic cholestasis—

chlorpromazine and 

prochlorperazine 



Cholestatic  syndromes
Conjugated Bilirubin + γGT+  Alc. Phosphatase

2. Extrahepatic
A. Malignant
1. Cholangiocarcinoma
2. Pancreatic cancer
3. Gallbladder cancer
4. Ampullary cancer
5. Malignant involvement of the porta hepatis lymph nodes

B. Benign
1. Choledocholithiasis
2. Postoperative biliary structures
3. Primary sclerosing cholangitis
4. Chronic pancreatitis
5. AIDS cholangiopathy
6. Mirizzi syndrome
7. Parasitic disease (ascariasis)
 



Clinical approach to cholestasis

What is the main question the physician should  
evaluate while  approaching a patients with cholestasis?

Intrahepatic  or extrahepatic

i.e. to establishe wether the bile ducts are dilated or not 
and the anatomical  level of the obstruction



Clinical approach to cholestasis
Conjugated Bilirubin + γGT+  Alc. Phosphatase

• Clinically  distinguishing intrahepatic from extrahepatic cholestasis may be difficult. 
• History, physical examination, and laboratory tests are often not helpful. 

The next appropriate test is an ultrasound

• The ultrasound is inexpensive, does not expose the patient to ionizing radiation, and can detect dilation of 
the intra- and extrahepatic biliary tree with a high degree of sensitivity and specificity. 

• The absence of biliary dilatation suggests intrahepatic cholestasis, while the presence of biliary dilatation 
indicates extrahepatic cholestasis.

• False-negative results occur in patients with partial obstruction of the common bile duct or in patients with 
cirrhosis or primary sclerosing cholangitis (PSC) where scarring prevents the intrahepatic ducts from dilating.



Clinical approach to cholestasis
Although ultrasonography may indicate extrahepatic cholestasis, it rarely identifies the 
site or cause of obstruction. The distal common bile duct is a particularly difficult area 

to visualize by ultrasound because of overlying bowel gas. Appropriate next tests 
include CT, magnetic resonance cholangiography (MRCP), and endoscopic retrograde 

cholangiopancreatography (ERCP). 

MRCP                            ERCP                                 MRCP
              
          Intraductal neoplasia                             Pancreatic cancer



Clinical approach to cholestasis
ERCP-  Endoscopic retrograde cholangiography

Endoscopic sphintherotomy



Clinical approach to cholestasis  
ERCP 



Clinical approach to cholestasis
Percutaneous approach
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Liver diseases related deaths in Europe 2019



Rinella et al.  A multi-society Delphi consensus statement on new fatty liver disease nomenclature.  
HEPATOLOGY 
():10.1097/HEP.0000000000000520, June 24, 2023. | DOI: 10.1097/HEP.0000000000000520





Alcoholic liver disease   might be part of 
  systemic   disease 



Alcoholic liver disease
Alcoholic liver disease (ALD), also called alcohol-related liver 
disease (ARLD), is a term that encompasses the liver 
manifestations of alcohol overconsumption, including:

• Alcoholic fatty liver disease (ALD) 
• Alcoholic hepatitis  (AH) 
• Alcoholic  steatohepatitis   (ASH)
• Alcoholic liver fibrosis or
• Alcoholic cirrhosis
• Alcoholic liver cancer

EASL -2018



Diagnosis and Treatment of Alcohol‐Associated Liver Diseases
Natural history

Hepatology, Volume: 71, Issue: 1, Pages: 306-333, First published: 
17 July 2019, DOI: (10.1002/hep.30866) 

A much smaller percentage of heavy drinkers will progress 
to alcoholic steatohepatitis  or cirrhosis. 

The prognosis of  alcoholic liver disease is dismal in most 
cases; 

the mortality of patients with alcoholic hepatitis concurrent 
with cirrhosis is nearly 60% at 4 years (acute on chronic)

Although alcohol is considered a direct hepatotoxin, only between 
10 and 20% of alcoholics will develop alcoholic hepatitis 
(comorbid factors such as gender, heredity  and immunity)

Fatty liver is present in >90% of binge and chronic drinkers 



Alcoholic liver disease-pathogenesis

Alcohol is a direct hepatotoxin

The hepatic metabolism of alcohol initiates a pathogenic 
process involving production of toxic protein-aldehyde 

adducts, endotoxins, oxidative stress, immunologic activity, 
and pro-inflammatory cytokine release.



Alcohol oxidation to acetaldehyde may occur through cytosolic alcohol dehydrogenase 

(ADH), cytochrome P-450 (CYP)2E1, or peroxisomal catalase (in that order of importance). 

©2008 by American Physiological Society



Alcohol oxidation to acetaldehyde may occur through cytosolic alcohol dehydrogenase

(ADH), cytochrome P-450 2E1, or peroxisomal catalase (in that order of importance). 

Patricia E. Molina Am J Physiol Endocrinol Metab 2008;295:E1-E2

AMP kinase (AMPK), a key regulator of 
metabolism, drives fatty acid (FA) oxidation 
and export through activation of peroxisome 
proliferator-activated receptor-α (PPARα);
suppresses SREBP-1c, decreasing 
lipogenesis; and inhibits acetyl-CoA 
carboxylase (ACC), which through decreased 
malonyl-CoA levels and carnitine 
palmitoyltransferase I (CPT I) activity 
decreases synthesis and increases oxidation 
of fatty acids. 



Alcohol oxidation to acetaldehyde may occur through cytosolic alcohol dehydrogenase (ADH), 
cytochrome P-450 2E1, or peroxisomal catalase (in that order of importance). Acetaldehyde is 
oxidized to acetate by mitochondrial aldehyde dehydrogenease (ALDH2). Products of this metabolic 
pathway result in cellular depletion of S-adenosylmethionine (SAMe) and increased levels of 
homocysteine, acetaldehyde, and reactive oxygen species (ROS). Together, these factors cause an 
unfolded-protein response in the endoplasmic reticulum (ER) called ER stress. This activates sterol 
regulatory element-binding proteins (SREBP-1c and -2c), resulting in triglyceride accumulation. 
AMP kinase (AMPK), a key regulator of metabolism, drives fatty acid (FA) oxidation and export 
through activation of peroxisome proliferator-activated receptor-α (PPARα); suppresses SREBP-1c, 
decreasing lipogenesis; and inhibits acetyl-CoA carboxylase (ACC), which through decreased malonyl-
CoA levels and carnitine palmitoyltransferase I (CPT I) activity decreases synthesis and increases 
oxidation of fatty acids.
Activity of AMPK is inhibited by alcohol, ER stress, tumor necrosis factor (TNF), and ROS. Adiponectin
released from adipose tissue, which activates AMPK, is in turn suppressed by chronic alcohol 
consumption. All together, these alcohol-induced effects lead to deranged lipid metabolism and 
development of fatty liver. Hepatic protein synthesis is suppressed through what appears to be a 
roadblock in peptide chain initiation. The key step affected by alcohol involves the inability of cycling 
between the active and inactive forms of the eIF2·eIF2B complex, preventing the formation of the 43S 
preinitiation complex. Moreover, with chronic alcohol exposure, the defect extends to the ability of the 
eIF4 complex to effectively regulate the association between the 43S complex and the 5′ cap of mRNA 
to form the 48S preinitiation complex (pre-IC). Defects in the protein synthetic pathway appear to be 
the result of a possible dysregulation between the kinase and phosphatase involved in phosphorylation 
of selected initiation factors. The upstream signals involved are yet to be fully elucidated. Red dotted 
lines, inhibition of pathway or activation; green solid lines, stimulation or activation of pathway.

Legend to the previous figure



Alcoholic liver disease

Risk factors

• Quantity and duration of alcohol intake are the most important risk 
factors  involved in the development of alcoholic liver disease.

• The roles of beverage type(s), i.e. wine, beer, or spirits, and pattern 
of drinking are less clear. 

• Progress of the hepatic injury beyond the fatty liver stage seems to 
require additional risk factors that remain incompletely defined. 

• Women are more susceptible to alcoholic liver injury when 
compared to men. They develop advanced liver disease with 
substantially less alcohol intake.  



Risk threshold of alcohol consumption for liver cirrhosis

An important aspect of public health policy concerning alcohol 
has been the attempt to establish a safe threshold for 
consumption. 

This revolves primarily around the extent to which moderate 
alcohol consumption is cardioprotective. 

This positive effect of alcohol, if real, can then offset the large 
array of negative health consequences of even moderate alcohol 
consumption. 

Alcoholic liver disease – natural history 



One unit equals 10 ml or 8 g of pure alcohol, 

which is around the amount of alcohol the average adult can process in an 
hour.

In a meta-analysis of daily consumption levels in relation to cirrhosis, patients taking 50 g of 
ethanol a day   (or 50 unit/week in men and 35 unit/week in women) per 5-10 years increases 
the risk to develop cirrhosis. 

Alcoholic liver disease – natural history 

Notably, 25% of the population drink more than recommended guidelines (≤14 units/week),  with 10% drinking 
twice as much and 1.4% drinking more than 75 units/week.

The relationship between alcohol consumption and liver cirrhosis is exponential; at 20 units/week the relative 
risk is approximately 3, whereas at 80 units/week it is 30. 

There is also a synergy between alcohol intake and obesity; when body mass index (BMI) is >35, the risk of liver 
disease doubles for any given alcohol intake 



Risk factors for alcoholic liver disease

2020



Alcoholic liver disease and HCV infection

Chronic infection with hepatitis C (HCV)  is an important comorbidity in the 
progression of alcoholic liver disease to cirrhosis in chronic and excessive drinkers. 

Even moderate alcohol intake increases the risk of cirrhosis and hepatocellular cancer 
in HCV-infected individuals. 

Patients with both alcoholic liver injury and HCV infection develop decompensated 
liver disease at a younger age and have poorer overall survival. 

Increased liver iron stores   can occur as a consequence of the overlapping injurious 
processes secondary to alcohol abuse and HCV infection. 

In addition, alcohol intake of >50 g/d by HCV-infected patients decreases the efficacy 
of interferon-based antiviral therapy.



Alcoholic liver disease-histopathology progression



Alcoholic liver disease- histopathology
• Fatty liver is the initial and most common histologic response to hepatotoxic stimuli, including 

excessive alcohol ingestion. The accumulation of fat within the perivenular hepatocytes coincides with 
the location of alcohol dehydrogenase, the major enzyme responsible for alcohol metabolism. 

• Continuing alcohol ingestion results in fat accumulation throughout the entire hepatic lobule. 

• Despite extensive fatty change and distortion of the hepatocytes with macrovesicular fat, the cessation 
of drinking results in normalization of hepatic architecture and fat content within the liver. 



Alcoholic liver disease- histopathology

• Alcoholic fatty liver has traditionally been regarded as entirely benign, but similar to the 
spectrum of nonalcoholic fatty liver disease  the appearance of steatohepatitis and certain 
pathologic features such as giant mitochondria, perivenular fibrosis, and macrovesicular fat 
may be associated with progressive liver injury.

• Mallory bodies are often present in florid cases but are neither specific nor necessary to 
establishing the diagnosis. Alcoholic hepatitis is thought to be a precursor to the 
development of cirrhosis. However, like fatty liver, it is potentially reversible with cessation of 
drinking. Cirrhosis is present in up to 50% of patients with biopsy-proven alcoholic hepatitis 
and its regression is uncertain, even with abstention



Alcoholic liver disease-histopathology progression

• The transition between fatty liver and the development of alcoholic hepatitis is blurred. 

• The hallmark of alcoholic hepatitis is hepatocyte injury characterized by ballooning degeneration, 
spotty necrosis, polymorphonuclear infiltrate, and fibrosis in the perivenular and perisinusoidal 
space of Disse. 



Alcoholic liver disease

 Clinical presentation



ALD clinical features



Alcoholic liver disease

• The clinical manifestations of alcoholic fatty liver are subtle and 
characteristically detected as a consequence of the patient's visit for a 
seemingly unrelated matter. 

• Previously unsuspected hepatomegaly is often the only clinical finding. 
Occasionally, patients with fatty liver will present with right upper 
quadrant discomfort, tender hepatomegaly, nausea, and jaundice. 

• Differentiation of alcoholic fatty liver from nonalcoholic fatty liver is 
difficult unless an accurate drinking history is ascertained. 



Alcoholic liver disease

Most patients with moderate forms of ALD are asymptomatic and it can only 
be detected by appropriate screening methods. 

Some patients can show signs suggestive of harmful alcohol drinking such as 
bilateral parotid gland hypertrophy, muscle wasting, malnutrition, 
Dupuytren's sign, and signs of symmetric peripheral neuropathy. 

In patients with cirrhosis, most physical findings are not specific of the 
etiology. However, some signs such gynecomastia and extensive spider 
angiomas may be more frequently seen in those with alcohol as the main 
cause of liver disease. 



Alcoholic liver diseases
• On physical examination, the liver and spleen may be enlarged, with the liver edge being firm and 

nodular. 
• Other frequent findings include scleral icterus, palmar erythema  & spider angiomas parotid gland 

enlargement, digital clubbing, muscle wasting, or the development of edema and ascites. 
• Men may have decreased body hair and gynecomastia 
• Testicular atrophy, which may be a consequence of hormonal abnormalities or a direct toxic effect 

of alcohol on the testes. 
• In women with advanced alcoholic cirrhosis, menstrual irregularities usually occur, and some 

women may be amenorrheic. These changes are often reversible following cessation of alcohol 
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Alcoholic liver disease: diagnostic approach

Laboratory Features
• Patients with alcoholic liver disease are often identified through routine screening tests. 

The typical laboratory abnormalities seen in fatty liver are nonspecific and include: 
Direct markers and indirect markers of alcohol consumption 



Alcoholic liver disease: diagnostic approach

Laboratory Features
• Patients with alcoholic liver disease are often identified through routine screening tests. 

The typical laboratory abnormalities seen in fatty liver are nonspecific and include: 

Indirect markers and indirect markers of alcohol consumption 



Alcoholic liver disease: diagnostic approach

Laboratory Features



Alcoholic liver disease: diagnostic approach

Assesment of  steatosis

And liver fibrosis



Alcoholic liver disease: diagnostic approach
Ultrasonography is useful in detecting fatty infiltration of the liver and determining liver size. The 
demonstration by ultrasound of portal vein flow reversal, ascites, and intraabdominal collaterals indicates 
serious liver injury with less potential for complete reversal of liver disease.

In clinical practice, ultrasonography  should be proposed to heavy drinkers as a screening procedure for steatosis . 
Ultrasonography can also be useful in detecting signs of advanced stages of ALD such  as liver  cirrhosis, portal-systemic collaterals and splenomegaly



Alcoholic liver disease: diagnostic approach



Alcoholic liver disease: diagnostic approach
Liver  stiffness (LSM)  
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FIB-4 and ELF



Alcoholic hepatitis

Alcoholic hepatitis  (acute  alcoholic hepatitis)

and acute on chronic

Alcoholic hepatitis is a clinical syndrome defined by the recent onset of jaundice 
and/or liver  decompensation (i.e. ascites) in a patient with chronic alcohol 

abuse . 

Historically, it was referred to as “acute alcoholic hepatitis”. 

Although the clinical presentation may present abruptly, the term “acute” is not 
recommended, since it is an exacerbation of an underlying chronic liver disease 

and usually follows an extended course. 



Alcoholic liver disease 



Alcoholic hepatitis



Alcoholic hepatitis

The hallmark of symptomatic AH is the 
abrupt onset and/or rapid progression of 

jaundice, which may or may not be 
associated with fever, infection, weight loss, 
malnutrition, and an enlarged, tender liver. 

In severe cases, AH may induce liver 
decompensation with ascites, 

encephalopathy, or gastrointestinal 
bleeding. 

Patients with severe AH are prone to 
develop bacterial infection and acute renal 

failure due to type 1 hepatorenal syndrome



Acute alcoholic hepatitis
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Alcoholic hepatitis

Prognosis  (1)

Critically ill patients with alcoholic hepatitis have short-
term (30 day) mortality rates >50%.

• Severe alcoholic hepatitis is heralded by coagulopathy (prothrombin time > 5 
s), anemia, serum albumin concentrations   >2.5 gr/dl serum bilirubin levels >  
8 mg/dL, renal failure, and ascites.

• A discriminant function calculated as 4.6 x [prothrombin time control 
(seconds)] + serum bilirubin (mg/dL) can identify patients with a poor 
prognosis (discriminant function > 32). 



Alcoholic hepatitis

Prognosis (2)

Critically ill patients with alcoholic hepatitis have 
short-term (30 day) mortality rates >50%.

• The presence of ascites, variceal hemorrhage,  severe  encephalopathy or hepatorenal 
syndrome predicts a dismal prognosis. 

• The pathologic stage of the injury can be helpful in predicting prognosis. Liver biopsy 
should be performed whenever possible to confirm the diagnosis, to establish potential 
reversibility of the liver disease, and to guide the therapeutic decisions.



Predicting the evolution
 

Alcoholic hepatitis



Alcoholic hepatitis

Lille model
• Day 0: presence of  

encephalopaty  + mDF (PT-
PT control) + bilirubin

• Day 7: Bilirubin

    A value >0.5 predict 80% 
mortality whitin 6  months 



Alcoholic liver disease
Treatment (1) 

Regardless of the severity, abstinence is the cornerstone of therapy and early 
management of alcohol abuse or dependence is warranted in all patients with 
ASH. 

Malnutrition is frequent and nutrition status should be evaluated. 

Considering the potential risk of Wernicke's encephalopathy, supplementation 
with B-complex vitamins is recommended. Independent from hepatic 
encephalopathy, a daily protein intake of 1.5 g/kg of body weight should be 
ensured. 

Liposoluble vitamins (A,D,E K) deficiency should be compensated. 



Alcoholic liver disease
Treatment (2)

Patients with symptomatic forms of ASH often develop acute renal failure which negatively 
impacts survival.   

The most frequent causes of acute renal failure are Type 1 hepatorenal syndrome. 

Severe forms of ASH should be considered as a risk factor of radiocontrast-induced 
nephropathy.

Measures aimed at preventing the development of renal failure are recommended. They 
include volume expansion if needed and early treatment of hepatorenal syndrome. 

Infections are frequent and difficult to diagnose in these patients since SIRS criteria is 
common at admission and could reflect either the inflammatory state associated with the 
ASH episode or an ongoing bacterial infection.  



Alcoholic hepatitis

Treatment (3)

Patients with severe alcoholic hepatitis,  40 mg/d, or prednisolone, for 4 weeks 
followed by a steroid taper.  Exclusion criteria included active gastrointestinal 
bleeding, sepsis, renal failure, or pancreatitis. 

Women with encephalopathy from severe alcoholic hepatitis may be particularly 
good candidates for glucocorticoids.

TNF inhibition as an alternative to glucocorticoids for severe alcoholic hepatitis. 
The nonspecific TNFα inhibitor and  pentoxifylline, recently demonstrated 
improved survival in the therapy of severe alcoholic hepatitis



Alcoholic hepatitis
Treatment (4)

Most studies indicate that only a limited proportion of patients with severe forms of ASH 
benefit from corticosteroids. 

Thus, early identification of non-responders to corticosteroids is important to define stopping 
rules and limit unnecessary exposure.
For example, after 7 days on corticosteroids, a Lille score above 0.45 predicts poor response.

In poor responders, the interruption of corticosteroids is recommended particularly in those classified as null 
responders (Lille score >0.56).

In poor responders, an early switch to pentoxifylline or the use of a molecular adsorbent recirculating system 
(MARS) appears not to modify the outcome. 

In these patients, early liver transplantation may be considered after a careful selection process.



Alcoholic hepatitis
Treatment (5)

Liver transplant  (1)

• The idea that alcoholism is self-inflicted 
must be reconciled with the strong 
evidence supporting genetic and 
environmental influences on alcohol 
dependence diagnosed by the DSM-IV 
diagnostic system. 

• Graft and patient survival rates among 
alcoholics after LT are similar to those 
seen after transplantation for other 
aetiologies of liver disease.

• A significant increase in the proportion 
of patients transplanted for alcoholic 
liver disease was observed between the 
periods 1988–1995 and 1996–2005 in 
Europe



Alcoholic hepatitis



Alcoholic liver disease 



Alcoholic hepatitis



Alcoholic liver cirrhosis

• Excessive chronic alcohol use can cause several different types 
of chronic liver disease, including alcoholic fatty liver, alcoholic 
hepatitis and alcoholic cirrhosis. 

• Furthermore, use of excessive alcohol can contributes to liver 
damage in patients with other liver diseases, such as hepatitis 
C, hemochromatosis, and fatty liver disease related to 
metabolic syndrome.
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Alcoholic liver cirrhosis
• Chronic alcohol use can produce fibrosis in the 

absence of accompanying inflammation and/or 
necrosis. 

• Fibrosis can be centrilobular, pericellular, or 
periportal. 
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Alcoholic liver cirrhosis

• When fibrosis reaches a certain degree, there is disruption of the normal liver architecture 
and replacement of liver cells by regenerative nodules. In alcoholic cirrhosis, the nodules 
are usually <3 mm in diameter; this form of cirrhosis is referred to as micronodular. 

• With cessation of alcohol use, larger nodules may form, resulting in a mixed micronodular
and macronodular cirrhosis
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